Despite the many studies using colloidal gold as a morphologi-proportional to the average area of each gold partide. All results are compatible with a monomolecular shell of protein surrounding the partide at saturation, the binding capacity being inversely proportional to the projection area of the protein.
We present direct morphological evidence for this model. After binding equilibrium was achieved, flocculatmon of particles was induced by adding 1.7 mM NacI and was measured by spectrophotometry at 580 nm. The amount of protein necessary to prevent flocculation of gold particles was then estimated graphically (arrow). 
. : Figure 7 . Morphological evidence of the monomolecular shell model. LDL molecules adsorbed on gold particles; negative staining with uranyl acetate. Insert: unstained ferritin molecules adsorbed on a gold particle. Original magnification
x 330,000. Bar = 0.1 pm.
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ofmolecules ofa given protein that can be adsorbed on gold partides will be proportional to the average particle area. This is indeed the case, as shown in Figure 6 . Moreover, for globular proteins, the number of molecules adsorbed on a particle of a given size should be inversely proportional to the projection area of the molecule. Since most soluble polypeptides have nearly the same density, a rough estimate of this latter parameter can be obtained from the mass of the molecule, if its shape can be approximated to a sphere.
In this case, the projection area will be proportional to the molecular weight raised to a power of 2/3 . Indeed, at saturation, the number of molecules per particle is a linear function of the inverse of molecular weight2/3 ( Figure  8 ). 9 ). Of course, the multiplicity of contacts between a large molecule and a particle should result in a higher affinity, but other factors may be involved.
Influence of Particle Size
It is important to recall that data presented in Table 2 It is generally assumed that colloidal gold is a negatively charged suspension whose stability is maintained by electrostatic repulsion, and that macromolecules are bound by electrostatic adsorption to the gold particles (11, 13, 16, 17, 20, 21, 28, 29, 30 In conclusion, analysis of the physical parameters of the interaction between protein and colloidal gold particles permits the use of this particulate tracer under controlled conditions and will allow better quantification ofthe interaction between ligand-colloidal gold conjugates and living cells (e.g., 2,3,5,8). Indeed, two opposite factors affect the interplay between gold-protein conjugates and cell receptors.
Preliminary data from our laboratory indicate that binding of ligands to colloidal gold reduces their affinity for cell receptors (9). This may be attributed to the large steric hindrance of the colloid-protein conjugates and/or to the fact that only a fraction of the ligands are exposed to the receptors. However, the lower affinity may be compensated, at least in part, since formation of a single ligand-receptor complex results in binding of all the protein molecules adsorbed on the same particle.
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